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Description 

[0001 ] The invention relates to a method for manufac- 
turing a mat-like product containing mineral fibres and 
a binding agent as presented in the preamble of claim 1 . 5 
[0002] In the manufacture of mats formed of mineral 
fibres, the fibres are produced by conveying melted ma- 
terial on centrifugal wheels or inside perforated drums 
which sling the material by the centrifugal force out- 
wards as thin fibrous pieces. At the same time, air is 
blown from the side of the centrifugal wheels in a direc- 
tion perpendicular to the slinging direction, whereby the 
pieces are simultaneously directed to a certain direction 
and cooled down by air. The fibres are carried by the air 
flow onto an air-permeable support, through which the 
air flow passes, and on this support they form a felt 
which Is conveyed by the support to aftertreatment de- 
vices. Production methods of this kind are described e. 
g. in Finnish Patents No. 76842 and 77272 as well as 
in CH-410747. 

[0003] For binding mineral fibres into a homogeneous 
mat, a suitable liquid binding agent, which will harden, 
is sprayed to the fibres in fluid form before the settling 
of the fibres Into a mat. At the same time as the fibres 
are formed, a suitable cooling agent, such as water, is 
mixed with them for ensuring a sufficiently quick cooling 
of the fibres. Next, the matting formed on the support is 
usually subjected to treatment with heat by raising its 
temperature again for hardening the binding agent, at 
which stage the final density and thickness of the prod- 
uct is determined. After this, the product can be worked 
further in a number of ways, e.g. by sawing, cutting, etc. 
[0004] In the present application, the term mineral fi- 
bres is used to denote stone fibres, glass fibres, ceramic 
fibres, or slag fibres. 

[0005] In the methods of prior art mentioned above, 
the binding agent in general use is phenol-based resin 
which is sprayed on the surface of the fibres and used 
for hardening the mat at the later stage of heat treat- 
ment. A problem with the use of such resin lies in the 
environmental and health risks involved. Furthermore, 
a long heating time and, correspondingly a long heating 
oven is required for hardening the resin, thus increasing 
the costs on investment and energy in the lines of mat 
manufacture. 

[0006] it is an aim of the invention to present a method 
by which it is possible to achieve quick binding of the 
product by a binding agent and, on the other hand, ex- 
ploitation of the heat contained in the melted raw mate- 
rial of mineral fibres in the formation of the product. This 
aim is attained according to the invention with a method 
as presented in the appended claim 1 . In the method, 
thermoplastic particles constituted by bicomponent fi- 
bres are used as the binding agent, which are mixed 
with the fibres to be formed of a melted material. The 
fibres and the binding agent are formed into a mixture 
passing forward in a turbulent airflow, i.e. a dispersion 
of air, fibres and binding agent particles, in which the 



heat of fibre formation, I.e. the heat content of the melted 
material forming the raw material of the fibres, is used 
for bringing the thermoplastic particles into a state 
where they glue the fibres to each other. The fibres that 
are solidified from the melted state In connection with 
the fibre formation emit the melting heat to the surround- 
ing air, wherefrom it is transferred to the thermoplastic 
particles. At the same time, the turbulent air flow mixes 
the fibres and the binding agent particles into a homo- 
geneous mixture, and at the time of settling of the mix- 
ture Into a solid mat on a support, the binding agent par- 
ticles are readily in a state in which they glue the fibres 
to each other. As the formed mat Is cooled down, the 
binding agent particles are hardened, and a finished 
bound product is achieved.The binding agent is environ- 
mentally safe, and the stage of heat treatment in the 
process remains short. 

[0007] Some advantageous embodiments of the 
method are presented in the appended dependent 
claims 2 to 8. 

[0008] The invention relates also to the use of prod- 
ucts manufactured by the method in the manufacture of 
compression-moulded mineral fibre products. 
[0009] In the following, the invention is described in 
more detail by reference to the appended drawing, 
which shows a side view of the apparatus in which the 
method according to the Invention can be applied. 
[0010] The drawing shows an apparatus comprising 
a fibre-forming centrifuge 4 for mineral fibres, to which 
the melted material is supplied in a known manner and 
which will be surrounded by slung fibrous pieces which 
will be next solidified. A group of centrifuge wheels or a 
perforated drum can be used as the fibre-forming cen- 
trifuge. By means of fibre-forming air blown from a pipe 
2 around the centrifuge, the fibres are directed to a cer- 
tain direction, in this case to a special chamber 5 closed 
from surrounding air, opposite end is provided with a col- 
lecting drum 8 with an air-permeable surface, function- 
ing as the suport for mat-formation. For accelerating the 
cooling of the melted fibre material, water serving as a 
cooling agent can be sprayed from the pipe 1 to the 
chamber 5. 

[001 1 ] The thermoplastic binding agent to be used ac- 
cording to the invention, which may consist of thermo- 
plastic fibres, is fed with the flow of air or liquid conveyed 
by a pipe 3. This flow is mixed with the fibre-forming air 
in a way that a turbulent air flow is formed forward in the 
chamber 5 towards the suction drum 8 functioning as 
the support for mat formation , the binding agent and the 
fibres being mixed well together in the air flow. At the 
same time, heat released during the solidification of the 
fibres is transferred to the thermoplastic material with 
the results described above. The said airflow is directed 
by the suction effective inside the suction drum 8 as the 
air flow, which conveys fibres and binding agent to the 
surface of the suction drum, passes through the shell of 
the drum. The drum is rotatable, whereby the finished 
mat-like product exits as a continuous mat through a gap 
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Description 

[0001 ] The invention relates to a method for manufac- 
turing a mat-like product containing mineral fibres and 
a binding agent as presented In the preamble of claim 1 . s 
[0002] In the manufacture of mats formed of mineral 
fibres, the fibres are produced by conveying melted ma- 
terial on centrifugal wheels or Inside perforated drums 
which sling the material by the centrifugal force out- 
wards as thin fibrous pieces. At the same time, air is 
blown from the side of the centrifugal wheels in a direc- 
tion perpendicular to the slinging direction, whereby the 
pieces are simultaneously directed to a certain direction 
and cooled down by air. The fibres are carried by the air 
flow onto an air-permeable support, through which the 
air flow passes, and on this support they form a felt 
which is conveyed by the support to aftertreatment de- 
vices. Production methods of this kind are described e. 
g. in Finnish Patents No. 76842 and 77272 as well as 
inCH-410747. 

[0003] For binding mineral fibres into a homogeneous 
mat, a suitable liquid binding agent, which will harden, 
is sprayed to the fibres in fluid form before the settling 
of the fibres into a mat. At the same time as the fibres 
are formed, a suitable cooling agent, such as water, is 
mixed with them for ensuring a sufficiently quick cooling 
of the fibres. Next, the matting formed on the support is 
usually subjected to treatment with heat by raising its 
temperature again for hardening the binding agent, at 
which stage the final density and thickness of the prod- 
uct is determined. After this, the product can be worked 
further in a number of ways, e.g. by sawing, cutting, etc. 
[0004] in the present application, the term mineral fi- 
bres is used to denote stone fibres, glass fibres, ceramic 
fibres, or slag fibres. 

[0005] In the methods of prior art mentioned above, 
the binding agent in general use is phenol-based resin 
which is sprayed on the surface of the fibres and used 
for hardening the mat at the later stage of heat treat- 
ment. A problem with the use of such resin lies in the 
environmental and health risks involved. Furthermore, 
a long heating time and, correspondingly a long heating 
oven is required for hardening the resin, thus increasing 
the costs on investment and energy in the lines of mat 
manufacture. 

[0006] It is an aim of the invention to present a method 
by which it is possible to achieve quick binding of the 
product by a binding agent and, on the other hand, ex- 
ploitation of the heat contained in the melted raw mate- 
rial of mineral fibres in the formation of the product. This 
aim is attained according to the invention with a method 
as presented in the appended claim 1. In the method, 
thermoplastic particles constituted by bicomponent fi- 
bres are used as the binding agent, which are mixed 
with the fibres to be formed of a melted material. The 
fibres and the binding agent are formed into a mixture 
passing forward in a turbulent airflow, i.e. a dispersion 
of air, fibres and binding agent particles, in which the 



heat of fibre formation, I.e. the heat content of the melted 
material forming the raw material of the fibres, is used 
for bringing the thermoplastic particles into a state 
where they glue the fibres to each other. The fibres that 
are solidified from the melted state in connection with 
the fibre formation emit the melting heat to the surround- 
ing air, wherefrom it is transferred to the thermoplastic 
particles. At the same time, the turbulent air flow mixes 
the fibres and the binding agent particles into a homo- 
geneous mixture, and at the time of settling of the mix- 
ture into a solid mat on a support, the binding agent par- 
ticles are readily in a state in which they glue the fibres 
to each other. As the formed mat is cooled down, the 
binding agent particles are hardened, and a finished 
bound product is achieved.The binding agent is environ- 
mentally safe, and the stage of heat treatment in the 
process remains short. 

[0007] Some advantageous embodiments of the 
method are presented in the appended dependent 
claims 2 to 8. 

[0008] The invention relates also to the use of prod- 
ucts manufactured by the method in the manufacture of 
compression-moulded mineral fibre products. 
[0009] In the following, the invention is described In 
more detail by reference to the appended drawing, 
which shows a side view of the apparatus in which the 
method according to the invention can be applied. 
[0010] The drawing shows an apparatus comprising 
a fibre-forming centrifuge 4 for mineral fibres, to which 
the melted material is supplied in a known manner and 
which will be surrounded by slung fibrous pieces which 
will be next solidified. A group of centrifuge wheels or a 
perforated drum can be used as the fibre-forming cen- 
trifuge. By means of fibre-forming air blown from a pipe 
2 around the centrifuge, the fibres are directed to a cer- 
tain direction, In this case to a special chamber 5 closed 
from surrounding air, opposite end is provided with a col- 
lecting drum 8 with an air-permeable surface, function- 
ing as the suport for mat-formation. For accelerating the 
cooling of the melted fibre material, water serving as a 
cooling agent can be sprayed from the pipe 1 to the 
chamber 5. 

[001 1 ] The thermoplastic binding agent to be used ac- 
cording to the invention, which may consist of thermo- 
plastic fibres, is fed with the flow of air or liquid conveyed 
by a pipe 3. This flow is mixed with the fibre-forming air 
in a way that a turbulent airflow is formed forward in the 
chamber 5 towards the suction drum 8 functioning as 
the support for mat formation , the binding agent and the 
fibres being mixed well together in the air flow. At the 
same time, heat released during the solidification of the 
fibres is transferred to the thermoplastic material with 
the results described above.The said airflow is directed 
by the suction effective inside the suction drum 8 as the 
air flow, which conveys fibres and binding agent to the 
surface of the suction drum, passes through the shell of 
the drum. The drum is rotatable, whereby the finished 
mat-likeproductexltsasacontinuousmatthroughagap 
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between the drum and one wall limiting the chamber. 
The binding agent can be fed to a suitable part of the 
chamber from the pipe 3 so that It is carried away by the 
fibre-forming air and mixed into the fibres, preferably as 
close to the fibre-forming centrifuge 4 as possible at the 
proximal end of the chamber. 

[0012] The figure shows also how the temperature of 
the air In the chamber 5 can be adjusted to be suitable 
for the material used as the binding agent. At the point 
of mat exit, there is a temperature sensor giving a signal 
by means of which a control means 15 controls the 
quantity of the water used as the cooling agent or the 
relative flow rates of the air returned from the end of the 
process and the fresh fibre-forming air taken from the 
outside, which determine the temperature of the air en- 
tering the chamber 5. The adjustment can be performed 
by changing either one or both of the flow rates. Alter- 
natively, it is possible to regulate the temperature by 
keeping the quantity of the cooling agent supplied from 
the pipe 1 constant and adjusting only Its temperature. 
[0013] The material used as the binding agent, which 
is supplied as fibres, can be a polymer which, at a suit- 
able temperature range, e.g. between 100°C and 
200°C, comes to a glueing state, such as polyethylene, 
polypropylene, polyester, polyamide. or some other 
thermoplastic polymer. Use is made of staple fibres 
which can be carried by an air flow, either as such or 
using opening means, to the chamber 5. The tempera- 
ture of the air in the chamber 5 is adjusted to a suitable 
range by one of the methods described above. Bicom- 
ponent fibres are used; such as polyethylene-polyester 
fibres, polyethylene-polyproplene fibres, or fibres con- 
taining polyamide and another polymer. In bicomponent 
fibres, part of the fibre consists of a binding material 
melting or softening at the temperature used, the part of 
the second material, e.g. the core of the other half, re- 
maining in a solid state. Thermoplastic binding agents 
also give the product good elasticity and flexibility, and 
this can be influenced by the choice of the proportion of 
the binding agent. The content of the binding agent can 
be e.g. 1 .0 to 50.0 wt-%, preferably 5 to 30 wt-% of the 
total weight of the product. 

[0014] It is also possible to use mixtures of different 
binding agent particles, for example fibres of different 
lengths or binding agent particles of different materials. 
[0015] The figure shows also some structural details 
of the apparatus. For example, on the bottom of the 
chamber 5, a compartment 11 is arranged at the end 
near the fibre-forming centrifuge 4 for collecting the 
heavier beads being formed in connection with the fibre 
formation. By adjusting the height of the wall separating 
the compartment, it is also possible to have an effect on 
the turbulence in the chamber and to remove a certain 
proportion of the beads for regulating the purity of the 
product. There are plates 8a inside the suction drum 8 
for adjusting the extent of the suction sector of the drum 
and consequently the orientation of the fibres influenc- 
ing the thickness of the mat. The feed rate of the fibres 



being constant, the weight per square metre of the prod- 
uct can be regulated by adjusting the speed of rotation 
of the suction drum 8. Furthermore, it is possible to reg- 
ulate the orientation of the fibres by arranging the posi- 

5 tion of the upper or lower wall 6 of the chamber 5 to be 
adjustable. It is also possible to equip the chamber with 
a diffuser structure which is generally known. At the 
point of mat exit, there is also a press cylinder 7, where- 
by its position can be adjusted for regulating the density 

10 of the mat exiting from the gap between it and the suc- 
tion drum 8, because the mat can still be well com- 
pressed at this stage. After the drum 8, the mat passes 
to the conveyor, at which point cooling air 9 is supplied 
across the mat for solidifying the thermoplastic binding 

15 agent. Usually only a 10...20°C cooling is sufficient for 
quick hardening of the particles of the binding agent. 
The final shaping to a certain density can still be per- 
formed after this stage by conveying the mat between 
cooled press rolls 10. For giving the product a surface 

20 pattern, rolls with a surface pattern can be used. Alter- 
natively, the product can be pressed by press rolls only, 
in which case the press cylinder 7 is not needed, 
[0016] The drawing shows also the possibility that air 
discharged from the chamber 5 through the suction 

25 drum 8 is ciculated through a pipe 1 2 to the fibre-forming 
air pipe 2 for controlling the temperature in the chamber 
5 by proportioning the quantities of air, as described 
above. As an alternative or parallel means, a desired 
proportion of circulating air can be conducted through 

30 the pipe 1 2 also to the pipe 3 In the case where thermo- 
plastic material is supplied through it by air. Hot exhaust 
air can also be utilised elsewhere, as illustrated by a pipe 
14 leaving the pipe 12. The air circulation may also In- 
corporate the mat cooling air 9 through a pipe 13 con- 

35 nected to the pipe 1 2. 

[0017] The obtained mat can also be subjected to fur- 
ther processing by a number of ways. For example, it 
can be re-pressed to a certain shape by using temper- 
ature and pressure, whereby the material used as the 

40 binding agent is softened and hardened again, harden- 
ing the product into a new shape. By doing so, the ther- 
moplastic properties of the material used as the binding 
agent are utilised in an optimal way. 
[0018] The method can be used for the manufacture 

^5 of e.g. the following products: 

compression-moulded thermoplastic products, 
flexible insulating sheets, 
dense sound-proofing felts, 
so - mineral wool mats which are thinner than the con- 
ventional products. 



Claims 

55 

1. Method for manufacturing a mat-like product con- 
taining mineral fibres and a binding agent, accord- 
ing to which the material used as the binding agent 



3 



3 



EP 0 565 392 B2 



4 



between the drum and one wall limiting the chamber. 
The binding agent can be fed to a suitable part of the 
chamber from the pipe 3 so that it is carried away by the 
fibre-forming air and mixed into the fibres, preferably as 
close to the fibre-forming centrifuge 4 as possible at the 
proximal end of the chamber. 
[001 2] The figure shows also how the temperature of 
the air in the chamber 5 can be adjusted to be suitable 
for the material used as the binding agent. At the point 
of mat exit, there is a temperature sensor giving a signal 
by means of which a control means 15 controls the 
quantity of the water used as the cooling agent or the 
relative flow rates of the air returned from the end of the 
process and the fresh fibre-forming air taken from the 
outside, which determine the temperature of the air en- 
tering the chamber 5. The adjustment can be performed 
by changing either one or both of the flow rates. Alter- 
natively, it is possible to regulate the temperature by 
keeping the quantity of the cooling agent supplied from 
the pipe 1 constant and adjusting only its temperature. 
[001 3] The material used as the binding agent, which 
is supplied as fibres, can be a polymer which, at a suit- 
able temperature range, e.g. between 100°C and 
200°C, comes to a glueing state, such as polyethylene, 
polypropylene, polyester, polyamide. or some other 
thermoplastic polymer. Use is made of staple fibres 
which can be carried by an air flow, either as such or 
using opening means, to the chamber 5. The tempera- 
ture of the air in the chamber 5 is adjusted to a suitable 
range by one of the methods described above. Bicom- 
ponent fibres are used; such as polyethylene-polyester 
fibres, pofyethylene-polyproplene fibres, or fibres con- 
taining polyamide and another polymer In bicomponent 
fibres, part of the fibre consists of a binding material 
melting or softening at the temperature used, the part of 
the second material, e.g. the core of the other half, re- 
maining in a solid state. Thermoplastic binding agents 
also give the product good elasticity and flexibility, and 
this can be influenced by the choice of the proportion of 
the binding agent. The content of the binding agent can 
be e.g. 1 .0 to 50.0 wt-%, preferably 5 to 30 wt-% of the 
total weight of the product. 

[0014] It is also possible to use mixtures of different 
binding agent particles, for example fibres of different 
lengths or binding agent particles of different materials. 
[0015] The figure shows also some structural details 
of the apparatus. For example, on the bottom of the 
chamber 5, a compartment 11 is arranged at the end 
near the fibre-forming centrifuge 4 for collecting the 
heavier beads being formed in connection with the fibre 
formation. By adjusting the height of the wall separating 
the compartment, it is also possible to have an effect on 
the turbulence in the chamber and to remove a certain 
proportion of the beads for regulating the purity of the 
product. There are plates 8a Inside the suction drum 8 
for adjusting the extent of the suction sector of the drum 
and consequently the orientation of the fibres influenc- 
ing the thickness of the mat. The feed rate of the fibres 



being constant, the weight per square metre of the prod- 
uct can be regulated by adjusting the speed of rotation 
of the suction drum 8. Furthermore, it is possible to reg- 
ulate the orientation of the fibres by arranging the posi- 

5 tion of the upper or lower wall 6 of the chamber 5 to be 
adjustable. It is also possible to equip the chamber with 
a d iff user structure which is generally known. At the 
point of mat exit, there is also a press cylinder 7, where- 
by its position can be adjusted for regulating the density 

10 of the mat exiting from the gap between it and the suc- 
tion drum 8, because the mat can still be well com- 
pressed at this stage. After the drum 8, the mat passes 
to the conveyor, at which point cooling air 9 is supplied 
across the mat for solidifying the thermoplastic binding 

is agent. Usually only a 10...20°C cooling is sufficient for 
quick hardening of the particles of the binding agent. 
The final shaping to a certain density can still be per- 
formed after this stage by conveying the mat between 
cooled press rolls 10. For giving the product a surface 

20 pattern, rolls with a surface pattern can be used. Alter- 
natively, the product can be pressed by press rolls only, 
in which case the press cylinder 7 is not needed. 
[0016] The drawing shows also the possibility that air 
discharged from the chamber 5 through the suction 

25 drum 8 is ciculated through a pipe 12 to the fibre-forming 
air pipe 2 for controlling the temperature in the chamber 
5 by proportioning the quantities of air, as described 
above. As an alternative or parallel means, a desired 
proportion of circulating air can be conducted through 

30 the pipe 1 2 also to the pipe 3 in the case where thermo- 
plastic material is supplied through it by air. Hot exhaust 
air can also be util ised elsewhere , as il lustrated by a p ipe 
14 leaving the pipe 12. The air circulation may also In- 
corporate the mat cooling air 9 through a pipe 13 con- 

35 nected to the pipe 1 2. 

[0017] The obtained mat can also be subjected to fur- 
ther processing by a number of ways. For example, it 
can be re-pressed to a certain shape by using temper- 
ature and pressure, whereby the material used as the 

40 binding agent is softened and hardened again, harden- 
ing the product into a new shape. By doing so, the ther- 
moplastic properties of the material used as the binding 
agent are utilised in an optimal way. 
[0018] The method can be used for the manufacture 

45 of e.g. the following products: 

compression-moulded thermoplastic products*, 
flexible insulating sheets, 
dense sound-proofing felts, 
so . mineral wool mats which are thinner than the con- 
ventional products. 
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1 . Method for manufacturing a mat-like product con- 
taining mineral fibres and a binding agent, accord- 
ing to which the material used as the binding agent 
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used for adjusting the temperature of the air sur- 
rounding the bicomponent fibres. 

9. Use of products manufactured by the method ac- 
5 cording to one of the claims 1 to 8 and containing 
mineral fibres and solidified bicomponent fibres for 
the manufacture of compression-moulded mineral 
fibre products. 

10 

PatentansprOche 

1 . Verfahren zur Herstellung eines vliesformigen Ge- 
genstandes, der Mineralfasern und ein Bindemittel 

15 enthalt, wobei das Bindemittel aus thermoplasti- 
schen Teilchen besteht, welche in Hinblick auf die 
Herstellung von den Mineralfasern mit den Mineral- 
fasern vermischt werden, die aus geschmolzenem 
Material gebildet und Luft ausgesetzt wurden, und 

20 das Gemisch aus Fasern und Bindemittel durch ei- 
ne turto ulente Luftstromung mitgenommen wird, wo- 
bei die im geschmolzenen Material und in den dar- 
aus gebildeten Mineralfasern enthaltene Hitze zum 
Schmelzen oder Weichwerden der thermoplasti- 

25 schen Teilchen bis zu einem Zustand verwendet 
wird, in dem sie eine Verbindung der Mineralfasern 
miteinander bewirken, dadurch gekennzeichnet, 
dass die als Bindemittel verwendeten theimoplasti- 
schen Teilchen Zweikomponenten-Fasem sind, bei 

30 welchen ein Tell der Fasern aus einem bei der ver- 
wendeten Temperatur schmelzenden oder weich 
werdenden Bindematerial besteht, wahrend der 
aus einem zwelten Material bestehende Teil im fe- 
sten Zustand verbleibt. 

35 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass dem Gemisch aus Mineralfasern 
und Zweikomponenten-Fasern, die vom Luftstrom 
mitgenommen werden, ein Kuhlmittel (1) zugesetzt 

40 wird und dass die Menge und/oder die Temperatur 
des Kuhlmittels zur Einstellung der Temperatur der 
die Zweikomponenten-Fasern umgebende Luft auf 
einem geeigneten Wert verwendet wird. 

45 3. Verfahren nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, dass die Zweikomponenten-Fa- 
sern mit den Mineralfasern durch Zufuhr mittels ei- 
nes getrennten Stromes (3), z.B. eines Gasstromes 
vermischt wird. 

50 

4. Verfahren nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, dass das Gemisch aus 
Mineralfasern und Zweikomponenten-Fasem in ei- 
ner Kammer (5) gebildet wird, die im wesentlichen 
55 von der Umgebungsluft abgeschnitten 1st 



is thermoplastic particles which are, In connection 
with the manufacture of mineral fibres, mixed with 
the mineral fibres formed of melted material and 
supplied into air, and the fibres and the binding 
agent are carried away by a turbulent air flow, in 
which the heat contained in the melted material and 
in the mineral fibres formed of it is utilized for melting 
or softening the thermoplastic particles Into a state, 
in which they effect the binding of the mineral fibres 
to each other, characterized in that the thermo- 
plastic particles used as the binding agent are bi- 
component fibres where part of the fibre consists of 
a binding material melting or softening at the tem- 
perature used, the part of the second material re- 
maining in a solid state. 

2. Method according to claim 1 , characterized In that 

the quantity and/or the temperature of a cooling 
agent (1 ) which is supplied to the mixture of the min- 
eral fibres and the bicomponent fibres in the air is 
used to adjust the temperature of the air surround- 
ing the bicomponent fibres to a suitable level. 

3. Method according to claim 1 or 2, characterized in 
that the bicomponent fibres are mixed with the min- 
eral fibres by conveying them by a separate flow 
(3), such as a gas flow. 

4. Method according to one of the claims 1 to 3, char- 
acterized In that the mixture of mineral fibres and 
bicomponent fibres is formed in a chamber (5) sub- 
stantially closed from the surrounding air. 

5. Method according to claim 4, characterized in that 
the mineral fibres and the bicomponent fibres are 
collected into a mineral fibre mat at the distant end 
of the chamber (5), as seen in the main direction of 
the air flow, on a movable, air-permeable support 
(8), through which the air flow having carried the 
mixture in the chamber is passed. 

6. Method according to claim 5, characterized in that 
the mat is cooled down e.g. by an air flow (9) blown 
through it, whereby the bicomponent fibres are 
hardened and bind the mineral fibre mat in its 
shape. 

7. Method according to claim 6, characterized in that 
the mat is calendered atthe end of the cooling stage 
for compressing the mixture of mineral fibres and 
the bicomponent fibres into its final density and/or 
for pressing the surface of the mat into a pattern. 

8. Method according to one of the claims 1 to 7, char- 
acterized in that the airflow having carried the min- 
eral fibres and the bicomponent fibres and/or the air 
flow (9) having cooled the mat formed thereof is 
conducted (12) to the beginning of the process and 



5. Verfahren nach Anspruch 4, dadurch gekenn- 
zeichnet, dass die Mineralfasern unddleZweikom- 
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is thermoplastic particles which are, in connection 
with the manufacture of mineral fibres, mixed with 
the mineral fibres formed of melted material and 
supplied into air, and the fibres and the binding 
agent are carried away by a turbulent air flow, in 
which the heat contained in the melted material and 
in the mineral fibres formed of it is utilized for melting 
or softening the thermoplastic particles into a state, 
in which they effect the binding of the mineral fibres 
to each other, characterized in that the thermo- 
plastic particles used as the binding agent are bi- 
component fibres where part of the fibre consists of 
a binding material melting or softening at the tem- 
perature used, the part of the second material re- 
maining in a solid state. 

2. Method according to claim 1 , characterized In that 

the quantity and/or the temperature of a cooling 
agent (1 ) which is supplied to the mixture of the min- 
eral fibres and the bicomponent fibres in the air is 
used to adjust the temperature of the air surround- 
ing the bicomponent fibres to a suitable level. 

3. Method according to claim 1 or 2, characterized In 
that the bicomponent fibres are mixed with the min- 
eral fibres by conveying them by a separate flow 
(3), such as a gas flow. 

4. Method according to one of the claims 1 to 3, char- 
acterized In that the mixture of mineral fibres and 
bicomponent fibres is formed in a chamber (5) sub- 
stantially closed from the surrounding air. 

5. Method according to claim 4, characterized In that 

the mineral fibres and the bicomponent fibres are 
collected into a mineral fibre mat at the distant end 
of the chamber (5), as seen in the main direction of 
the air flow, on a movable, air-permeable support 
(8), through which the air flow having carried the 
mixture in the chamber is passed. 

6. Method according to claim 5, characterized In that 
the mat is cooled down e.g. by an airflow (9) blown 
through it, whereby the bicomponent fibres are 
hardened and bind the mineral fibre mat in its 
shape. 

7. Method according to claim 6, characterized in that 
the mat is calendered atthe end of the cooling stage 
for compressing the mixture of mineral fibres and 
the bicomponent fibres into its final density and/or 
for pressing the surface of the mat into a pattern. 

8. Method according to one of the claims 1 to 7, char- 
acterized In that the airflow having carried the min- 
eral fibres and the bicomponent fibres and/or the air 
flow (9) having cooled the mat formed thereof is 
conducted (1 2) to the beginning of the process and 



used for adjusting the temperature of the air sur- 
rounding the bicomponent fibres. 

9. Use of products manufactured by the method ac- 
5 cording to one of the claims 1 to 8 and containing 
mineral fibres and solidified bicomponent fibres for 
the manufacture of compression-moulded mineral 
fibre products. 

10 

PatentansprQche 

1. Verfahren zur Herstellung eines vliesformigen Ge- 
genstandes, der Mineralfasern und ein Bindemittel 

15 enthalt, wobei das Bindemittel aus thermoplasti- 
schen Teilchen besteht, welche in Hinblick auf die 
Herstellung von den Mineralfasern mit den Mineral- 
fasern vermischt werden, die aus geschmolzenem 
Material gebildet und Luft ausgesetzt wurden, und 
20 das Gemisch aus Fasern und Bindemittel durch el- 
ne turbulente Luftstromung mitgenommen wird, wo- 
bei die im geschmolzenen Material und in den dar- 
aus gebildeten Mineralfasern enthaltene Hitze zum 
Schmelzen Oder Weichwerden der thermoplasti- 
cs schen Teilchen bis zu einem Zustand verwendet 
wird, in dem sie eine Verbindung der Mineralfasern 
miteinander bewirken, dadurch gekennzeichnet, 
dass die als Bindemittel verwendeten thermoplasti- 
schen Teilchen Zweikomponenten-Fasern sind, bei 
30 welchen ein Tell der Fasern aus elnem bel der ver- 
wendeten Temperatur schmelzenden Oder weich 
werdenden Bindematerial besteht, wahrend der 
aus einem zweiten Material bestehende Teil im fe- 
sten Zustand verbleibt. 

35 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass dem Gemisch aus Mineralfasern 
und Zweikomponenten-Fasern, die vom Luftstrom 
mitgenommen werden, ein KGhlmlttel (1) zugesetzt 

40 wird und dass die Menge und/oder die Temperatur 
des Kuhlmittels zur Einstellung der Temperatur der 
die Zweikomponenten-Fasern umgebende Luft auf 
einem geeigneten Wert verwendet wird. 

45 3. Verfahren nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, dass die Zweikomponenten-Fa- 
sern mit den Mineralfasern durch Zufuhr mittels ei- 
nes getrennten Stromes (3), z.B. eines Gasstromes 
vermischt wird. 

so 

4. Verfahren nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, dass das Gemisch aus 
Mineralfasern und Zweikomponenten-Fasern inei- 
ner Kammer (5) gebildet wird, die im wesentlichen 

55 von der Umgebungsluft abgeschnltten ist. 

5. Verfahren nach Anspruch 4, dadurch gekenn- 
zeichnet, dass die Mineralfasern und dieZwelkom- 
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ponenten-Fasern zu einem Mineralfaservlies zu- 
sammengefuhrt werden am hinteren Ende der 
Kammer (5), gesehen in der Hauptrichtung des 
Luftstromes, auf einem beweglichen luftdurchlassi- 
gen Trftger (8), welcher von dem Luftstrom durch- 
setzt wird, der das Gemisch in die Kammer getra- 
gen hat. 

6. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet, dass das Vlies durch einen es durchset- 
zenden Luftstrom (9) herabgekuhlt wird, wobei die 
Zweikomponenten-Fasern ausharten und dem Mi- 
neralfaservlies seine Gestalt durch Abbinden ertei- 
len. 

7. Verfahren nach Anspruch 6, dadurch gekenn- 
zelchnet, dass das Vlies am Ende des Abkuhl- 
schrittes kalandriert wird, zum Zusammenpressen 
des Gemisches aus Mineralfasern und Zweikompo- 
nenten-Fasem zurendgQItigen Dichte und/oderzur 
Druckbeaufschlagung der Vliesoberflache zu ei- 
nem Muster. 

8. Verfahren nach einem der Anspruche 1 bis 7, da- 
durch gekennzeichnet, dass der die Mineralfa- 
sern und die Zweikomponenten-Fasern mitgenom- 
men habende Luftstrom und/oder der das daraus 
gebildete Vlies gekuhlt habende Luftstrom (9), zum 
Verfahrensursprung zuruckgefuhrt (12) wird, und 
zur Regelung der Temperatur der die Zweikompo- 
nenten-Fasern umgebenden Luft verwendet wird. 

9. Verwendung eines Gegenstandes, der nach dem 
Verfahren gemass einem der Anspruche 1 bis 8 her- 
gestellt worden ist, und der Mineralfasern und er- 
starrte Zweikomponenten-Fasern enthSIt, zur Her- 
stellung von formgepressten Mineralfasergegen- 
standen. 



Revendicatlons 

1. Procede de fabrication d'un produit se presentant 
comme un tapis contenant des fibres minerales et 
un liant, selon lequel le materiau utilise comme liant 
est constitue de particules thermoplastiques qui 
sont, relativement a la production des fibres mine- 
rales, melangees avec les fibres minerales consti- 
tutes d'un materiau fondu et Introduites dans de 
I'air, et les fibres et le liant sont entratnes par un 
ecoulement d'air turbulent, dans lequel la chaleur 
contenue dans le materiau fondu et dans les fibres 
minerales constitutes de celui-ci est utilisee pour 
faire fondre ou ramollir les particules thermoplasti- 
ques en un etat dans lequel elles effectuent la 
liaison des fibres minerales les unes aux autres, ca- 
racterise en ce que les particules thermoplasti- 
ques utilisees comme liant sont des fibres a deux 



constituants dans lesquelles une partle de la fibre 
est composee d'un materiau liant fondant ou se ra- 
moliissant a la temperature utilisee, la partie du se- 
cond materiau restant a I'etat solide. 

5 

2. Procede selon la revendication 1 , caracterise en 
ce que Ton utilise la quantite et/ou la temperature 
d'un refrigerant (1 ) qui est Introdult dans le melange 
de fibres et de particules thermoplastiques dans 

10 I'air, pour ajuster a un niveau approprie la tempera- 
ture de I'air entourant les particules a deux consti- 
tuants. 

3. Procede selon la revendication 1 ou 2, caracterise 
15 en ce qu'on melange les fibres a deux constituants 

avec les fibres minerales en les acheminant par un 
ecoulement separe (3), tel qu'un ecoulement de 

gaz. 

20 4. Procedeselon Tune quelconque des revendications 
1 a 3, caracterise en ce qu'on forme le melange 
des fibres minerales et des fibres a deux consti- 
tuants dans une chambre (5) pratiquement isolee 
de I'air environnant. 

25 

5. Procede selon la revendication 4, caracterise en 
ce qu'on recuellle les fibres minerales et les fibres 
a deux constituants en un tapis de fibres minerales 
a rextremite eloignee de la chambre (5), comme on 
30 peut le voir dans la direction princlpale de recoup- 
ment d'air, sur un support deplacable, permeable a 
I'air (8), a travers lequel passe I'ecoulement d'air 
ayant transports le melange dans la chambre. 

35 6. Procede selon la revendication 5, caracterise en 
ce qu'on refroidit le tapis, par exemple par un ecou- 
lement d'air (9) souffle a travers lui, par le moyen 
duquel les fibres a deux constituants sont durcies 
et lient le tapis de fibres minerales dans sa forme. 

40 

7. Procede selon la revendication 6, caracterise en 
ce qu'on calandre le tapis a la suite de I'etape de 
refroidissement pour comprtmer le melange des fi- 
bres minerales et des fibres a deux constituants en 

45 sa densite finale et/ou pour comprimer la surface 
du tapis en une forme. 

8. Procedeselon Tune quelconque des revendications 
1 a 7, caracterise en ce qu'on amene (12) I'ecou- 

so lement d'air ayant transporte les fibres min6rales et 
les fibres a deux constituants et/ou I'ecoulement 
d'air (9) ayant refroldl le tapis constitue de celles-ci 
au debut du procede et on ('utilise pour ajuster la 
temperature de I'air entourant les fibres a deux 
55 constituants. 

9. Utilisation de produits fabriques par le procede se- 
lon I'une des revendications 1 a 8 et contenant des 
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ponenten-Fasern zu einem Mineralfaservlles zu- 
sammengefuhrt werden am hinteren Ende der 
Kammer (5), gesehen in der Hauptrichtung des 
Luftstromes, auf einem beweglichen tuftdurchlassi- 
gen Trflger (8), welcher von dem Luttstrom durch- 
setzt wird, der das Gemisch in die Kammer getra- 
gen hat. 

6. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet, dass das Viies durch einen es durchset- 
zenden Luftstrom (9) herabgekuhlt wird, wobei die 
Zweikomponenten-Fasern ausharten und dem Mi- 
neralfaserviies seine Gestalt durch Abbinden ertei- 
len. 

7. Verfahren nach Anspruch 6, dadurch gekenn- 
zelchnet, dass das Vlies am Ende des Abkuhl- 
schrittes kalandriert wird, zum Zusammenpressen 
des Gemisches aus Mineralfasern und Zweikompo- 
nenten-Fasern zurendgultigen Dichte und/oder zur 
Druckbeaufschlagung der Vliesoberflache zu ei- 
nem Muster. 

8. Verfahren nach einem der Anspruche 1 bis 7, da- 
durch gekennzeichnet, dass der die Mineralfa- 
sern und die Zweikomponenten-Fasern mltgenom- 
men habende Luftstrom und/oder der das daraus 
gebildete Vlies gekuhlt habende Luftstrom (9), zum 
Verfahrensursprung zuruckgefuhrt (12) wird, und 
zur Regelung der Temperatur der die Zweikompo- 
nenten-Fasern umgebenden Luft verwendet wird. 

9. Verwendung elnes Gegenstandes, der nach dem 
Verfahren gemass einem der Anspruche 1 bis 8 her- 
gestellt worden ist, und der Mineralfasern und er- 
starrte Zweikomponenten-Fasern enthait, zur Her- 
stellung von formgepressten Mineralfasergegen- 
standen. 



Revendications 

1 . Proc6d6 de fabrication d'un produit se presentant 
comme un tapis contenant des fibres minerales et 
un liant, selon lequel le materiau utilise comme liant 
est constitu£ de particuies thermoplastiques qui 
sont, relativement k la production des fibres mine- 
rales, melangees avec les fibres minerales consti- 
tutes d'un materiau fondu et introduites dans de 
I'air, et les fibres et le liant sont entraTnes par un 
6coulement d'air turbulent, dans lequel la chaleur 
contenue dans le materiau fondu et dans les fibres 
minerales constitutes de celut-ci est utilisee pour 
faire fondre ou ramollir les particuies thermoplasti- 
ques en un 6tat dans lequel elles effectuent la 
liaison des fibres minerales les unes aux autres, ca- 
racterise en ce que les particuies thermoplasti- 
ques utilisees comme liant sont des fibres k deux 



constituants dans lesquelles une partie de la fibre 
est composte d'un materia u liant fondant ou se ra- 
mollissant k la temperature utilised, la partie du se- 
cond materiau restant k I'etat solide. 

5 

2. Pro cede seion la revendlcation 1 , caracterise en 
ce que Con utilise la quantity et/ou la temperature 
d'un refrigerant (1 ) qui est introdult dans le melange 
de fibres et de particuies thermoplastiques dans 

10 I'air, pour ajuster a. un niveau appropri6 la tempera- 
ture de I'air entourant les particuies k deux consti- 
tuants. 

3. Precede selon la revendication 1 ou 2, caracterise 
15 en ce qu'on melange les fibres a deux constituants 

avec les fibres minerales en les acheminant par un 
6coulement separe (3), tel qu'un 6coulement de 
gaz. 

20 4. Procedeselon I'une quelconque des revendications 
1 k 3, caracterise en ce qu'on forme le melange 
des fibres minerales et des fibres k deux consti- 
tuants dans une chambre (5) pratiquement isolee 
de I'air environnant. 

25 

5. Procede selon la revendication 4, caracterise en 
ce qu'on recueille les fibres minerales et les fibres 
k deux constituants en un tapis de fibres minerales 
k I'extremite eloignee de la chambre (5), comme on 
30 peut le voir dans la direction princlpale de recoup- 
ment d'air, sur un support deplacable, permeable k 
i'air (8), k travers lequel passe recoupment d'air 
ayant transporte le melange dans la chambre. 

35 6. Procedt selon la revendication 5, caracterise en 
ce qu'on refroidit le tapis, par exemple par un ecou- 
lement d'air (9) souffle k travers lui, par le moyen 
duquel les fibres k deux constituants sont durcies 
et lient le tapis de fibres minerales dans sa forme. 

40 

7. Procede selon la revendication 6, caracterise en 
ce qu'on calandre le tapis k la suite de I'etape de 
refroidissement pour comprimer le melange des fi- 
bres minerales et des fibres k deux constituants en 

45 sa densite finale et/ou pour comprimer la surface 
du tapis en une forme. 

8. Proctde selon I'une quelconque des revendications 
1 a 7, caracterist en ce qu'on amene (12) Pecou- 

50 lement d'air ayant transporte les fibres minerales et 
les fibres k deux constituants et/ou l'6cou lement 
d'air (9) ayant refroldi le tapis constitue de celles-cl 
au debut du proc6d6 et on I 1 utilise pour ajuster la 
temperature de I'air entourant les fibres k deux 

55 constituants. 

9. Utilisation de produits fabriques par le precede se- 
lon I'une des revendications 1 k 8 et contenant des 
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solidifiees pour la fabrication de produits de fibres 
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fibres mindrales et des fibres a deux constituants 
solidifiees pour la fabrication de produits de fibres 
morales moulds par compression. 
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